Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.003 Å; R factor = 0.051; wR factor = 0.151; data-to-parameter ratio = 15.2.
In the title compound, C 19 H 31 NO 2 ÁH 2 O, the morpholine ring adopts a chair conformation, while the phenolic hydroxyl group is sterically hindered by the adjacent tert-butyl groups. The crystal structure is stabilized by a number of O-HÁ Á ÁO, O-HÁ Á ÁN and C-HÁ Á ÁO hydrogen-bonding interactions, involving both the organic and the solvent molecules. Table 1 Hydrogen-bond geometry (Å , ). 
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Comment
Hindered phenol antioxidants are widely used in polymers and lubricants. They can protect polymers by increasing both their process and long-term stability against oxidative degradation (Yamazaki & Seguchi, 1997) . In our research, derivates of 2,6-di-tert-butyl-4-(alkylamino)methylphenol have been studied (Shu et al., 2005; Zeng et al., 2006; Zeng & Chen, 2006) . In a former paper, we have reported the transformation of 2,6-di-tert-butyl-4-(alkylamino)methyl-phenols to N,Nbis(3,5-di-tert-butyl-4-hydroxylbenzyl)-N-alkylamines (Zeng et al., 2006) , and proposed a mechanism by which 2,6-ditert-butyl-4-(alkylamino)methyl-phenols could trnsform to 2,6-di-tert-butyl-4-methylenecyclohexa-2,5-dienone and then react with another molecule of 2,6-di-tert-butyl-4-(alkylamino)methyl-phenols to yield the N, N-bis(3,5-di-tert-butyl-4-hydroxylbenzyl) -N-alkylamines. To confirm this mechanism, a number of experiments have been carried out, viz., the reaction of 2,6-di-tert-butyl-4-(alkylamino)methyl-phenol with different amines, and the products were analysed carefully.
For example, when 2,6-di-tert-butyl-4-(butylamino)methyl-phenol reacts with morpholine the title compound (I) was obtained, but the same result was obtained when different 2,6-di-tert-butyl-4-(alkylamino)methyl-phenols such as 2,6-di-tertbutyl-4-(propylamino)methylphenol or 2,6-di-tert-butyl-4-(iso-propylamino)methylphenol were used instead. This behaviour proves the mechanism proposed.
In the title compound, C 19 H 33 NO 3 , the morpholine ring adopts a chair conformation, while the phenolic hydroxyl is hindered by the adjacent tert-butyl groups. The crystal structure is stabilized by a number of O-H···O, O-H···N and C-H···O hydrogen-bonding interactions, where both the organic and the solvato molecules take part (Table 1) .
Experimental
The 2,6-di-tert-butyl-4-(butylamino)methylphenol was prepared by the indirect reductive amination of 3,5-di-tert-butyl-4-hydroxybenzaldehyde with butlyamine and sodium borhydride, and then separated by silica gel flash column chromatography in 61.5% yield. 2,6-Di-tert-butyl-4-(butylamino)methylphenol (2.91 g, 0.01 mol) and morpholine (1.3 g, 0.015 mol) was dissolved in THF (30 ml) and heated to reflux for 6 h. Then the THF and the extra morpholine was evaporated under reduced pressure·The residue was washed with methanol(10 ml) and the title product (2.89 g) was obtained in 89.5% yield. Suitable crystals were obtained by slow evaporation of a mixture of ethyl acetate and THF.
Refinement
All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.93 Å (aromatic) and 0.96 Å (methyl) with U iso (H) = 1.2(aromatic) or 1.5(methyl)U eq (C). H atoms attached to O were located in difference Fourier maps and included in the subsequent refinement using restraints (O-H= 0.85 (3) Å) with U iso (H) = 1.5U eq (O).
supplementary materials sup-2 Figures   Fig. 1 . Molecular diagram of (I) with the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. 
